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Abstract of JP2003203633 

PROBLEM TO BE SOLVED: To provide a positive 
electrode active material made of a lithium- 
contained complex oxide that has high capacity and 
is superior in long-term shelf life and cycle life, and 
a non-aqueous electrolyte,secondary battery using 
the same. 

SOLUTION: This is a positive electrode active 
material made of a lithium ion-contained complex 
oxide that contains nickel of 2.0-2.5 oxidation state 
and manganese of 3.5-4.0 oxidation state based on 
the absorption maximum value of the K absorption 
end in the X-ray absorption fine structure, and a 
non- aqueous electrolyte secondary battery using 
the same. 
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[#STIS*ro(5Sia] 

5~4. OO^V^/V^tfy f^-W^V 

[16**2] *«l»j8J:0»1IBE*«5f'!>AAIiaSlp-e 

2. 5-3. 5V©if, XiRRl|MMB«Jtfc*W6 = 

y VU> roKftlfcttS0>K'Kffi*teA i bfrfe 

=.->-{r/U2ffiJ3j:U : -v>#l'4ffi'CflSfifc$ 

<x 3 »*« l ffitt© jEttS**. 
[18**3] y^-MfeJUWCS. 3~4. 6 V© 
fttWBtt, *5«fctM g3fc91 5 0mAh«±O5EM 

[in** 4] mtty^j^sf^atftt^ttfltfbMB 

= 2. 80~2. 95, c = 1 3. 8~14. 4 (Dt&ffl 
T'fc5!8** 1 ~ 3 0Hvf ^*»ICffi«<OEffiSto«. 

1111**5] 9 ^*y$%®-&mtV!>tf- 

[if?** e] wey a; 

(1) : 

Li [Mj (N i » Mn, ) i-i ] O. 

TciSt. -0. l^X^O. 3, 6 = 0. 5±0. 1, y 
= 0. 5±0. 1, M# = /-\rt'hW*§£l±-0. l^X 
gO. 5) TS$ftS§t**l~5©V>-fft;Wc!ai£tf> 

[SB** 7) HMBM©IWktt«#3ffitf*>4ai**6 
ffii|ft<OjE8iJS4jjfC. 
[IS#*8] fitJlSM^T/W^^^Aioil/a^/Whco 
t t>-#££tfn?**6fE©roiEgBg#ifC. 

[is** 9] o. i~2,zm<7>&££#i-siiaiay^ 
* aft* t „ 2 ~ 2 o u momm 

#* l ~ 8 ©^1**v*»fcE*t»]E1iflH*J!C. 

[it**i o] y^*A^*^$r»jS-&wi-s$m 

& Iff** 1 ~ 9 ©v^1" M^^ML<01Emmm%i:^ts 
[0 0 0 1 J 

[3MJro«1-5&«#lH *«Wtt, Effigy KMC 
fc;«8Wtt:» #£o3E&S&Sf££tfiE®£;fri-Si«£ 
[0 0 0 2] 



(2) ^2 003-2 0 3 6 3 3 
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ttwm»a*t**v\ msmissft-o^y^A- 

itfcs;iKL i c o o, ©fflgWSJv*. 

L i CoOilcftfc5«^*/.£jE«&4MM*W5E* 

10 ti$>\tW3LZft. LiNi.CotO, (a + b^l) & 
^at$ixTV>5. *fc, *f*/H8jg£;fr-rSL iM 
n, O. ©jSjfnfti^ixTV^ J: 5 T-fo<S 0 
[0 0 0 3] *fc. W*fc=»/</H-©fW*mi:L-C, 

TV^. 0«Jx.tf, JHfigt^Tl-SL i N i O.I±*£& 

ffl1-$z tro-e#57cSf$rL i N i o. icgsJn-f-fc r t 

20 !»5tt3g*tuTt^5. Z<D£5tmm7i.nk LTtt. A# 
tfjKli. 3'</H», f-^Vfeit/T'/i'?-^ 

[0 0 04] SibK, N i tJi^MiKD^Kik^Sry 

0Jx.tf#B#fl : &5 3 9 3 6 2 2^ 
^fglCfc^Tli. Nr©*BMMfe, MnCO*8Kfc**3<fc 
tfL i<07K&{t4&£-aK8^£LT&/3cU 

5t: L i , N i i- Mn.Oi O^xgO. 3, 0 

30 gygl. 3) •ca*3ft5«J**tf-r*S*K*9!iJfrt- 
5^&* 5 g^$ixTV>5„ Sfc, *H1#IT^5 3 7 0 9 

MnttSr-aicS'&U, ffcJS^il/^fiK^STS: : L i 
Nil-. Mn.Oi'^t 1 , 0. 0 0 5£xg0. 4 5) 

[0 00 5] ^S^fF^ 5 2 6 4 2 0 1 #4Jt«IC 

^ t y «> a t vxm&i-f Z> 

^?y— fc$ffT-Cft$*Sj:u:&fi£l- ^: L i.N i 
^ Mn.O. 0. 8^xgl. 0, y^0. 

2) •C^$i^•5ffi^H^r#-5-&^fe* 5 ffi5g^4^TV^ 
5o ^H^fF^S 6 2 9 1 1 O^&mas 

^TI4. J3-Ni (OH) 2«rfflV>5f{;^S-&^&IC 
: L i N i Mn. Oi (5*^, 0<xg0. 

2 V ygo. 2) -?7ikistiZ%toftZ®Z>zbim%is 

ttTV^. Sfc. #Bfl¥8- 1 7 19 1 0-§-^ai^*5V^ 
50 i&£toi.xi'>tf>t-vlrji>&#i££*t. TkSsmyf 



3 

*A*r*|]*.. o^fgytt-Srtl' iotS : L i N i 
■ M n 1-1 O. (St*. 0. 7^x£0. 9 5) XTfiZtl 
Z>m®>®$:'&Z%mi>mmZi%X^S, 
[0 0 0 6 J #P¥9-1 2 9 2 3 0 

I^TIi, : L i N i ,M» Oi (Sif, MllCo> M 
n. Cr, Fe, V*5 JltfA 1 < 1 t>-«. 1> 

x^o. 5) -c*£ii.5aa$£*r-r£>ffi£ •LVVjtfMKS 
Ux = o. i 5<oii<r>a^^tix\^ B ^P 2 ? 

1 0-6 9 9 1 0-f§-4*$8Kl:ioV^li, *i5t-g-fi)tffiT-^ 

: L i r.i N i i-i M. O. (5£<K MttC o , 
Al, Mg, Fe. Mg$fcfiMru 0<x2^0. 
5, OSxKO. 2, x=xl+x2, 0. 9gyg 
1.3) -C^5ii5?§#3fldSffi£$*iT^.5„ giiie^ 

0. 5&mz.zt. ^fi^s^t-rsy^^Az^m 

^Mnifc^d^tV^-g-i: LTIi. LiNi 
... Mn» O, ^0U^$tvTV>5. fcfc, *ffl4#fF^ 5 
9 8 5 2 3 7 -5§-4mKl:fc^-CI±. ®*Si£&*rr5 L i M 

[00 0 7] ±'&(D£ b / < C*H#fT^#*i«tU t 0*4$llP 
WS^M^S^?a©$nfc5fetT^li, 4tLiNiO 

Id, LiNi 0»<0#®iSr«Loo. LiNi O, tC^tl: 

(bftSfi^SK-^iiaN i C0fi^MnOfliSr^^±(H] 
oTtJ^ Ni :Mn = 0. 8:0. 2 WittfSJf * Ll^ 

i : Mn = 0. 5 5:0. 4 5 #08^ £*lTV L*> 

1, rftkS^&ffiKfcv^Ttt. linioi^lim 
no. itfBSLTLifcpfc*!). *-»o»A«ISii«r*i- 
5®£&<k&£#5©l*EJrc , feS. #ifcwB8 

[0 0 0 8] JiJ$roJ:9»C. $ltEfim&hX^Z>4 Vto 

^mE^wi-^L i coo>©ftiwat, 

LiNi OitsXVL iMnO»WW3£KJ38ri 5 &£*VtV* 
Z> e Lri»L, LiNi O. \tt!l%.M#.tf¥-i2.X*< , A» 
o-fr^A'SHfe'bfiV*. W&ttt><£<, LiC 

5. L i N i 0 2 l-8<<^rft7Gfii4:8s^DL-C& 

T-fe-5, L i MnOiTM*3 Vro®EEL;M#?>*V 

it^rtoL i MntO.^W5S$itttCJ6TV^. i"<C*3 
L i CoO. <tl^£<04 V<om,&Z&L. 
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m^-y^^L. $P>ldL i CoO. J; 9 itS&fttMM 

ma^itbtix^tco 

[0 0 0 9] rftfcttLT, #112 00 0-2 2 7 8 5 

8- ^W*ffl#T*liv LiNi O.^fSo^tt-^L iMnO. 

mxK*< . =y*-Mfc*»fc^^^fl:***W-7-^ 

[0 0 10] Rtoiil;:, ®^«^«Jl-Bi1-5»fi)t*5 

$8*5 J: tWIT^B^«fci3V % TI4 lit A/ $ HT v » 
fcV\ 09x.tf» M.M. Crushbllv Chem. Mater. , 12(3). 65 

9- 664, 2OOO05ft7»>-C\ * f ^/V'flBSftffi"* L i Mn 

•irA'0>&'t'tt2fircfc5wi Sr«#UTV^S. Qi 
roing ZhongiJ it/J. R. Dahnt>li, J. Electrochera. Soc. , 
144(1), 205-213, 1997©&7!>»-C\ ^filliL i N i .Mn 
30 Oi©^f*/HI»iS*r^ri"5»{k*©BMt«JI8^. L 
i " N i ■ " M n "Mm, " O." tS$*v5It 

|C*3^T4. 1 VW^SSCIiMn" iMn" CD®tfkS7n 
»CimL> 4 . 7 V0>¥SSW J N i " t N i ' W^kS 

[ooii] ^ixbnm^mtmt-r^x ^t-^/umm: 

l±4. 7 VirS5®{at?&6o L i CoO.JfL i N i O, 
(Dt£V<om® : fe* : %1rZ>mtm\m\~X\t. E.Rossen*5 
40 iCJ.R. DahnbJi, Solid State Ionics, 57(3-4). 311 
-18, 1992K)/i*>-C\ Li.Mn.Nii, 0!«Mn"iJi 
#fiEl-5ri:Sr«§L, Mn" <D®tiaicft<3X 

SS^eT-f 5-t«r^LT^5. B.J.Neudec 
ker, J. B. Bates Pali, J. Electrochem. Soc. , 145 (12) 19 
980>ttA»*?, Li. (Mn,Nii-, ) , - x Oi IC joV>T 
XP SiM^^^Mn" *>it>*Mn" tN i" W#4Sr« 
^L•T:v^5, L*»L, Ni" I4SBIC^SL, rt^ttN 
i" T'feiiSikTV^. 
[0 0 12] 
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14, ^s^/ufcitf^tfVTcSlfcH^-yrSr irK4 
[0 0 13] 

2. 0~2. 5tiE©=5"5'Vl'*3 4U ; 3. 5~4. Offi© 

3E*HSftJtlcfl81-a. *fc, HMB]EtHS*ltfcJ3V*-c 
14. ^ffiS5tJ,tVI|J=E*sy^^A&JgSSpX-2. 5- 

3. 5 V X*MftC»*«jtlc*3»t6=y*-A'*J 
=. S /^^2ffi*3«tO ! -v^^> / 4«T-^$n-5<0^ 

[oo i4j *fc, miEifiie^sii, y^?A&ig 

mX-3. 3-4. 6Vfflffl®ft, tSit/lgSfcOl 
0-2. 95, c=13. 8-14. 4©$6ig-e*>5© 

©##*Lv\ 

[0 0 15] ttE9*-*A*#**IMWM«. * 

(1) : 

Li [Mi (N i SMn v) i-i ] Oi 
(it*, MI4-5"^/W*iJ;^-7^^>'^c0 1fflW±co 
56*, -0. l^X^O. 3, 6=0. 5±0. 1, y 
= 0. 5 ± 0. 1, M*5 3 /</Uh (0^14-0. 1IX 
SO. 5) -C^$n-5©^»*LVN 0 fiffl£M©IMk:KflB 

[0 0 16] SfelC, flSBjElSe^fftt, 0. 1-2,/ 

2-2 0 /i m(OS:gSrWr 5iUK*SSSi^»^ 
&^£©iB-&4&4r&tf©/i 5 #*LV\, #?89!I4. 
y ^?A-f tfvfcKJK • Sctti-rsW^iV/Sfctt^ 
A fcASKHMfi LT^t*AS, ±I5iE8ifi^ 

mSrtffi»i-5. *JMUlcJ:*ti*, 

[0 0 17] 
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[0 0 18] *-f, #38WIC*3lt6y ^^A^W^-S-Sf 

*TU A#ft*fc»*Ufc»-?-«*#a-2. 8 0- 
2. 95, c = 13. 8-14. 405©HT-fo5rt*S 

[0 0 19] *&m<Dfc*<DW@LX'hZ. ntjis 

j^^m^mm^ ©= ? r^n i.w-?vn><r> 
20 mtftw<<oM'mz.^*xt!iw-rz>o ±.&(nx. 51c y^ 

*ft«it43j:w^iat*»t 

4 Hi =• y'riva 4: >-# H<oW&&.WxM<jy& 
<b#f£li> #feft5IE®»&§?©tti£fc^i::f^£&t3: 

[0 0 2 0] ;:ro®te:|*fg»4mJ&©4 5KVKoA><Of& 

xict5^Ti4iEifi*nTv^5t)<7?©, 2mu±<»m&& 

©a»*«5c*Off* LV>ge^«il4V^tv<DX(SRlct 
T?«fc4«nfc«tt«rft4 r t ^o^^T(7)«^l4 

40 JNBlcM^H-S. 

[0 0 2 1] »0xT. #36W#f>l4, siiiey ^^A-g^ 

50 #5, Sfelc, ^famfflTESIWfflSSr^iSrirf-J: 
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9 , &w,x-<r>mffi&mt.=i-<D$tfc t mm® t ©stcic x 

[0 0 2 2] WTI-fc^Ttt, ~ il/f>tf>j$3 7tJ?i UT 

-C*»WSrttWi-a£ fctffcfttf. te©5c*fcHUTfc 
sy^i ▼ V ^>OBMMJt»*r«ttP U fc P f" * A** 

BOj&SfcSWifrfcV^affl^ ffl* o8s*P7u3i£ffl^T 

[0 0 2 3] ( 1 ) ^KOjESSttKOlEA. ft A 

*8«©£«S4Mltt:JMHi4r*U *#ft*4UTl& 

T-frAZWtftflli: LTft t>£< <£ffl 3*uTV*3 L i C 
oO J liyf-^^^JSI-»UT4. 3VftfTC'l 4 0~ 
14 5mAh/g©g^M^W5. 

1-5i$fc»lt3*t-CV5. UfctfoT, IWEfl:ttfi« 

[0 0 2 4] = y J; tf-^tf^fc^tr 
^"ffi-g-gf^b^li UT, Qiming Zhong, J.R. Dahnfeli, 
J. Electrochem. Soc. . 144(1), 205-213. 1997©<C*»T?, 

LiNi.Mnn o«tt£o*?*si4tift**-t-&ftft: 
«>fc*|l#UTV*5. ^WiiWWlcio^TifiiUT^S.fcp 
(C, * f */M*3lW>Mn 4 N i t^tftt-frBWk*©** 
®«a«l44. lV*fc|44. 7V|t*>9, 4. 7V\Zft 

<V\, Sfefc. gitl 2 0mAh/gt/hSV^ rix 

[0 0 2 5] ftJfcOL i CoOtfcflMT 

©Ml 4 L"CO^r«tt*r*b"CJ80ff*U\ Lrt^o 
T, #»WK:ff5jEtt»lMfli, 3. 3-4. 6V<OtB 

5 0mAh^±ro^«cmSfi«r^1- bO&til&t-TS. 
r^T\ H 1 IC^^WL i N i i/3 Mni/s O. 

7-tl&£*iiJ51$-£5 4, m*1--<X<D*~!>**fomz 
HUT «WC*5i 4 *^WWiESe 

[0 0 2 6] oft, fcfeftfcjEifi£ftH©«aWMM$ 

•< ysaffe««T«o¥HTf^s4U7t. me^ic, mm, 

^!)fy« («T. TPVDFJ 4^9. ) £8 
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0:10:1 O0)®ffl:ifcTlS£U 

fc. * UT r ©jSBB»fcRtt*fciTt>a# , R3S*T8 

0t©fiSt*l 5^IBW6«S-e-. jE&£#fc. *7c, 

T*@tUfc 0 ■fe/<U'-^ 4 UTIi^y^^^^W'^ 
JLR*ffiv\ m/l?fK»4, EC (af-n/*-**- h) 
4 EMC (xTvu***'*— #*— *) 051 : 3 (#S 
Jt) roS^SfJUJ:. i^-a-wl i PF.fc&fifUTiM 
Ufc. *UT> CH-lfefcffl^Tftaici.t'K 20 16-f 
10 -fX (g#.2 0 5 y , 6iy) ©n^yffi 

fcf£S4Ufc. 

[0 0 2 7] ft8SU7t=j-<>'S!S?l!ii£:ffivv i ottlfl* 
taS<D^m«K{itT2. 5-4. 6Vro^M4ffo 
fc. *)1 8 0mAh/gOS»m^fl:5r#<br 4#T 

fc. ®2{c^coa^ y^m?&o^«*-y?r^U7to 

ftT/h*^. fem*-y»4, HUaU/c-s/^r^' 
«t tf^ > H v * A4B«S» * Wi" 5 Efigg^K 
20 tttH^D. -STI^t^i'775' h Ufc. 

»«®<£tt4V&<D#*tt#fr-&m&ffiffi«& 

[0028] :(0i5^i*-^Wii, Jtttft 

" ^iErofoSfg&Ufctf-^fcfiK L i N i O*-^ 3 V 
SWL iMnO. fcriWb*»li*45. m^tJJ: 
tJWt}K*tOffi*».b L iCoO.HS45rtiii^ 

y ^?A&JKSi£ro<lWt£a 5 3. 3-4. 6V 

<O^T, 1 g^fc<? 1 5 0mAh^±W?E»l|^ftSr 
30 frs-r~ t &fF«t1-6JSi^4ifel6jrojE8iS^Kt UT^ 

[0 0 2 9] 3EttS*Kw*3»«SJSK:# 5 SIC P«* = 

fc. ^itBoairo^-osmj&^^isiUTffofc. 3tst 

ao^^T^ftt^Sr^KfU, a^vSiaf&Sr^fifU 
T]Eae»fCro»**Ji«ft«:X»llllfflfiSS:ffl^T* 
WLfc. a-f yffl*ft«r»»UT»5 WUftiEfiEtt, & 
mnX'h^T^fU^y s'^^^JTfciPVDF 
t-^A/T-v^feo 'ife, awrtt. ©^M?^*»o« 

OScWll^mtioT-ttV-fil^E'^iVilSDU. f^S 
tt«'>UTV^. »««fi8Tl 04SC**yj/^ ho- 
A©«H^»Sl*»b— RiSlftWlci 0 l4Jt^^ ho 
-A (3i5ifil8 0mAh/g) *T*«K:«'>U 

[0 0 3 0] i©J:5«5l*l4jEaiS*Kt-UT*** 

50 ffiflt^fos. ms^ y ^i>A-»:m?&?r^4i-<5ia?th^ 
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Iwfc^Tfi, jEfammnt LTL i C oOtfcJB^AW 
hfcffl^S. iEfiiCDLiCoO 

. aJtt^ftanaiMb (*«) icffoTii»D-f5. ^77 

[0031] wit»c^L, ±>z&»J: plwS^kliio-Cfe 
ytTjs-pT, L i C o O2 (O J: 5 {d^E®T*HS3fi't'5]E1SS 

[00 3 2] lit, *»W©jE«#»03fctt**»© 
##W4fc*iJ£ttW-i-S. L i CoO,, 

LiNi 0»*SJ:tfL i M n O, <Olg<£li> **L*?*b4 
V, 3. 7 V*5j:t*3 V"C*>5. Lfc^oT, 4V^7 

iiftliC o b N i Srffl^-&*3-frfc 0 . wJxbOjc^wS 

§5 26 4 2 0 1 -^SHCtt, 5£ : L i . N i ^ M, 
Oi (SCf. 0. 8£xSl. 0, y£0. 2, fcfc'L 
M^Co©S^-{iy<0. 5) ©*lfi)c£ ; fri _ £>«#>§ta 5 
M^StlTV^S. ^*D7c5gMtU-CI4» Co, F e > T 

[0 0 3 3] r©&2fc8»P>fcfc>A>*<fc?K> Ni£ 

^•t-5wi:lioV>TliM^t)^iS , b$H-CV>7 , l fV\ Co 
V>®{ScSr^1--5r.t, oOSiS^N i 

[0 0 3 4] SfeK, t*Jxtf#@f!¥4-2 6 7 0 5 3f 
SC: L i.M, N. O. (MI4F e . Co£fcll 
Ni, NttTi, V, Cr£fcfiMn) <DltS.f$.Z1i1- 2> 
e»R^HI^*nTi39. M5g*"TMVO«EE«:*» 

■5. ttBMM 0-6 9 9 1 0#^«Uc:t5V^-CI4, 

#tt£riHfe-C*J«* Jxfcat : L i „. Ni,- M. O 
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, (SW* MfctC o. A 1 , Mg, Fe, Mg*fcttM 
n. 0<x2£0. 5, OgxKO. 2, x = xl+x 
2, 0. 9£y£l. 3) T'^SftSSfef^SliSft 

*Vh$<. X2#0. 5£g;t5c:. iU^ftfcStoi-f- 
TI4, LiNUi Mux O. *50iJ^$ttXV^. 

[0035] z<dxo t£9tn&m<o^m\t. *»w»s 

[0 0 3 6] (2) fcSSSUroy 9-9*S*1K£ttftft 
8c) 

lift fe#v\ *<Dltmtt~ y tr/ub-* >tfy<Dim-lttf 
1 : l<Di###£L^. t,*»U 9 fcSK 

<0$£i4 w ©^ y *vH3 J: V^^OK<t^fiSr^^ 

IC, =S'-Jr/UC0fiB§»«:2[ffii U, ■ry^>'WfiE5^Sr4« 

[0 0 3 7] Qiming Zhong. J. R. Dahn?>l4 v J. Electro 
30 chem.Soc, 144(1), 205-213. 1997©/id»T, LiNi. 

^5, Li" Ni." Mni-i " Mm-. " O," -C&Ztl 

^TJ-T'lCtJt^T, 4. 1 Vtf>Jp&&S|±Mn" iMn" 
eO®^S7cl-*tf£:L, 4. 7 VW¥tag15#N i " b N i 
ro^b3S7ct-^i-5i:«'g-LTVN5. SKS&XI-4a 

[0 0 3 8] sdiELfci 0 *&m\*mwkx-wmM 

40 ttt4. eVKTrofitibt), $fe(dSfitl5 0m 

f^^1Sii© , bc0i:l4*^fc<ll<C5„ L i CoO,^ 
LiNi 0.©±5<tJi«Ja«:«-t-5«<k*li:HUT 

ii, E-Rossenioit/J. R.Dahnfeli, Solid State Ionic 
s. 57(3-4). 311-18, 1992©^C*»T% Li.Mn.Ni 
O.WMn" ©^?5E?r^L. SPjIC, Mn" ©*8»P 

J. Neudecker*5 i B. Bates b 14. J. Electrochem. So 
c. ,145 (12) 19984>tt£>"?, Li. (Mn,Ni„ ) ^. 
50 O j |C*JV>'CXP Sil!)!£^P>Mn ,, ^il^Mn'* iN i 
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[ o o 3 9 ] 9 fc. ifBS&XKfi, -7V*^J: 

[0 0 4 0] **MOjEttjg1*iHlJ:J3»t4 = y4r/Hsj: 

■f. fitliBUfcL i N ii/t Mnu O.fcJtF 

LiNi./jMn./, C o M O. &ft?#r tt. 4 fc, Jfctfc 

(X-ray absorption near-K-edge structures. XANES) 
[004 1 ] 



Spring-8 
BL16B2 

: Mn-KSL Cb-KR, Ni-K»ltifi 
Si (111) 
1 mm X 2 mm 
[004 2] KfcttfrfcS-fafcfcfcHsBlf^-rt'frja 
^TKHttt*Lfc. 2+, 3+*J.fctf4+©ffi8© 
•<r>#*i:'£tt£t$-9-y7/i'b\~X. tftfftMnO, 
MntO.*3J:0 ! L i.MnO.SrfflV^, |B]«lw2+, 3 

/Ut LT\ -tix-t'ixN i Ox LiNi O.&JtfN i O. 
frJllr'fc. *fc, #%<0/t*lJl, 2+*Jj:tt3+©«& 

*3it>'L i CoO«£rffl<^fc. ^tff-Cli, =yJr/K 
[0 0 4 3] 0 3, ^fcitfiasK-tJveftvvtf 
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03J;9. 2tf, 3ffi*5«tO ? 4(ffi(0^>'^ 

tffcft>&. w©&ffi8l£ title , LiNiw Mm« O 
, t L i N i i/i Mm/j Co./» Oj ©8!jj£[I fcSfctf* 

rfc^fe, LiNi./> Mn» Oj 33«fcU>L i N i M 
n in Com 

-csm-f st3. 5-4. om<om\zh*), it<?mmfr 

10 bWft-tZ t<@* ©^tf^jciiilimi* 4 tirefcs t *)J 
[0 0 4 4] sylrArORftftttfeBMICfltLfc. 

<fi*>e>. 2(35, 3fffi*JJ;t) ? 4(ii(0-5"5r;uSr-&ti , 3ESe 

il:L i N Mni/, OiHiNim Mn./> Co 
o.oaJSffl^m-frSir^^roA^i^OI-ffiS-r 
5, LfciJiot. rftfcWEffiS^fC*©^^©®? 
(t,tttS5r»ffi-CSai-2> i: 2. 0-2. sffOMCife 

2ffi-Cfc-5t*iJ»fTt5. fcfc, #%©fc©lCL > N i 
,/, Co,* O»©fi?«fi^*^0+lC^Lfc„ 
0 J; 9 = y frA'O 3 mx- h S i fllff <* ft 5 . 
[0 0 4 5] MbK^AjWom^U^LIt, Li 
Niu Mnu. Co./. O. ro3/</Pb7C^05K(kttlH4 
3ffiT*fc5 (O) . it&©L iNiw Com O 

» ico^T t> =>'</w h ©BMbWBl* 3 ffi-C*>5 t WWrt? 
§5 (O) . WOikH, #329!©L i N i i/i M 
n./i Oi&itfL i N i ./, Mn./i Coi/i OilCdSt 
30 T, T>'^>*}J:t/=S"5r/l'7C*«:*H't'n»ilif4ffi*5 

tit. 3/-^h7C^I-HUTI4 3(iBiT-Jb?>. 
[004 6] o$*|C x *&W<01E®%Wgtf%?Z&}m 

£V-v>#y[t2®i3i.V4mxhZZkntx-\Z7!*L 
tzifi. w©wt*^tc£lT2^©J:5^S!)*S:**?1" 

[0 0 4 7] ft*afl!rfc::fcvvtl±, l«3tS:Wt2)2fii 

TEtefemmzmLxtnumthz. 4v©m(asr^ 
\miiEm%tonk ut«v^*«*. t«2 001-2 

0 2 9 5 9-^«ftt»::i2®£*v-T:v^.}:5i;:x 
50 [ 0 0 4 8 ] ^Wi-ii. ry^^A^v^va^k 



1 
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fc»£-K:H:tfctt«ilM±l6*» ft v ^^fc^p^&Sr^TL 
g)5 4 ^ a A^>=. y{r/u, a h ft £©&JR5E£S IdS § 

[0 0 4 9] i<0j;5ic-v^^v«r^*»o^f^/u» 
jftfeff-f-SjEffiftttflfctt:. ir-f ^/HM»*JttWS»« 
ffttttfettfcU ^f B tSitSr3S@lci-5^tSreWiL 
TWS05c*taiik.-C*^6. #332 0 0 0-7 7 0 

7 i V&tftKttvvCi*. ^y#>fe£tf#**©#fl:li, 
^y#yx£©®fflKgBa s fc5i%£$*VT^S. a 
Kjfetf ttWtt. Lfc#i5fcTfi3-fefe#S£lC# 
«*«*> 9 . JttKE t Aft 5* s ##©fc»l-IB«c 

1-5. #$2 00 0-7 7 0 7 1 ^ftfcfc^T, * f 

*BWfc*****W tf^feffilS y #v©*gtij fe»W-f 
<b„ r©i:£©Kl£:fc LTf*. *-;"** 9 

iitrfttoDICL i ^*^fetttiirs««MtJ£*ixTV* 
5. 

[0 0 5 0] !>f-«>A=.y*-/i'*«-»{k*!4«, !> 

f-i)j»"T >-#>&&mm t ma?® t *©h#ib]©e# 

fpife*>wfcl!j««Wft®tfeUTv>5^tt 1 b 
iB*Htvx-fh.'b^t , *^aijsfe»o-w^y**«*i(f 

^^©•^tfvfc itf- j/^A'OttflriKIISfefWP L 
TaAfeHSi:V>5.B»lcov^TI4BI!*'b**<>ftV\ 

^/^^<o®T»w>ttUT3feSfe05e£WlwOi-» 

xtasfce>ftv\ 

[0 0 5 1] *^W©@fflig?r^'-t-5jE«Bfttigli^>' 

zkvi-<(? *j -t v&^tt© a a . 

»mi-5. sfflw^vtf^ii^fcKJ&feigc: b 

T, 4«C0-W^yt 2fl5©vy#y£ft9> 2<B©t 
<bt*> •W3tf^WBfc<fc*»fe4«li+4wt**-C**v 

[0 0 5 2] **MOjEffilS»KlCl3tf5^>'^>»4. 
^WX»SlRJ«Jfi^©fllitiB!l^ (X-ray absorption n 
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ear.-K-edge structures, XANES) "CIBNIItalWrLfctt* 

i!f>'Offi»fe4»!:iW»1"5wi:lcj:9» Vffittflt* 

^y**W1-a w fc fe*«fc»IW*-a r 1 # WCfc 

[0053] ?y#y©SHiW^/i'^o 
»T*J X tf(S##t4©i£T icSKVfe Hffi" /« # = X A 

ii@ir*tUTiii-)4 0ffl©y f-i7A7cJR*^*ii5r t* J 
[00 54] gifiro^y^y^UiLt 

t>» *©**)4 0fg©fi©!J ^!7A^^-y^Sttl-ft 

20 o, rnic:J:0^ft#S*<t* J lSw6t©t%x.e>n 

©»tt*tt»f*fc©^ ^e>n5m?&©»a#i±fe*u< 
^©swoaflciiffifiT-T^ji-i-sfc©, v^yi 

-8:5©HT?fca bits, 
[0 0 5 5] -Wifl/©«»fe4«|t{HWL-C*S 

5r 2 <ffi icfj^li- 5 w fc IC i of. 2 ffi©= <r/wa» b 4 
tf ©= y 'Jr/U'v© 2 m^©^ffi)lC5c5 < Xttttli^tt 
ft>)> 5te£ftatt«8*fe*«-e*6. ftis> -y^r/u 
©fB*fe2{B»iW«P-*-5fc©lctt^^^^©#aE* s <5'K 

W»»t5 1 i: I: J:oTfiSK*S4i8i: 45. -© 
N i* fcitfMn" -C-lift<N i" *5it^Mn" 
40 Kft5„ rw^liCotttglbf, LiNiCoO 
»©a-&tts Ni" teXVCo* ©**T-fc5„ Lfc^ 

5„ ft*5, tttStOfcfttd L i N i ,n Com 0»©$!lJ£ 
»*ftH4«flc*Lfc*», wtu»^*n5 = y^Wi3 

[00 56] El±5:*t«>5i:. LiNiO.rolW 
tt*5j;t>'£:£:tt, L i Mn 0» © 3 V i V % 5t£®fit©ft? 

v^Wt^StH, ftP>t/ld^^/ufl|jtT"li 
BJtft 4 VST- 1 5 0mAh/g£l±©iSSS©i!S»ft 
50 ^OTBSfifel-^Tflf^l-Sfc©^!*, '>ft< t i>-v* 
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fc#MT*>S. y ^?A&J&gi£T2. 5~ 

3. 5VO«*frmffl»£ra«fcMfcWffiUfce** = 
❖vi'fc J; x*-? y # vwfl&tt*: Jxeh- 2 *s «fc 4 « 

[0 0 5 7] (3) *89j0jEff8Mfeff0>Kife#& 
5t>«)-CW:/f < , J:j?gw4. -s"Jr/W 

V>TI4, = y t v y UVWf- 1 tm&t i>tt 

tie, jBi#te#LTa*lK*#J:tftf?-*AK*#a8J 

# ^offi^oSiJ^i^^-c v % 5 1> <o t # x t ti i>o 

[oo5 8] #s§^e>i4, jEmntonomm 

[0 0 5 9] W*.tf» N i OfcifO^j/^Ufc^trfiMIS 
to, MnOfti?<0vV;ffy££tfBSHfctos *> J: tfTKSHfc 

K&A-fS. w*Vb£, y^£A, 

*3,tt;-ry^vro^Jt^L i/ (N i t$i.XfMnt£ ¥ 

Lfcv^Sfctt, #/>#»roy^>?A 
£*g£-t-5„ ^3%Say?-!>A(Da:S:Ji^: 

[00 6 0] 4fe, l/2<< yf-<r>7iv x -tm^-^i: 

fflVfc. bO$Sli4 0 0m 1 "Cfc9, h 

K 1 5 iS<0*K--/i'£A*i., £&Ie]$k&£ 2 0 0 r p m, 
^i^tfcSrl. 25i1-£> <> SlflE*— /^5/U*2 4^fR9 

h©#HSU4T^:*V#B^TT-$*A1-S:: fc-e^F 
sit#itt ut. ^^ttfcy^^A^^^fkto 
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x*uc J: 5 «a*»«»t 0. 
K:fev>TI4. XANESft^ffl^fcffi&ftKiProWgSr 

[00 6 1] o#'|c, #*Lv*ttj*ftf*fcMLT8Mi1- 
io ic i o o o < c*T-#mt, ^ro?aaT'S^to5r 1 oa*M 

14, -S7 0 0"C-C5NFrar=-^Lfc^, l&ftLfc. 

iWb**«ii*+a«*, ioootta«t»«4«x 

[006 2] ( 4 ) *» W©3EffiS«bftOtt^ JWft 
20 r O J: 5 C LT?# fetlfc y f - *> A£ff = y 4rA^v 

(a) llfff¥l 0 0 0f&<D¥K-e, (b) I4<5^ 

3 o o o ofSw¥R-cfo5. r©ia*»e>w fcjKt i 9 

IC #fcixfcffl*ro]E<iStoMl4 0. I~2tfm0>&& 
2-2 0/im<0^@«rti-5 2 
JfcB-T-*»e>J*9Sto-CV^5. fefe, -CT*f4=--y^/ut 

30 #'>«?§E{bJ4fc575S, **MO»**»a*fcn5Ci:tt 

/^<, ijs*:«t^*54tjf2^«it^roi4si4±iafa«s 

[0 0 6 3] (5) ««9]0!)]Etf&«ICOft?eft 
12 (3) |c*tfc«a*«6lcJ:oTfflllt, X»Ih15t*> 

n0 7t5j:U!E8|c^Lfc <> ffifiKlciU^Tro^T-S^ 

ztx-hiti. 0 7 j3j:V8c*sn5tt*a»fett^sa 

f9/<5y* (afit) A J #WSix5. ft a fit 

O?'-***?*, fe J f L ««aW®li»4 2. 
80-2. 9 5-C*>*0*#*L<. *fc» tt^-tBtc- 
<Offi0iJ413. 8~14. 4T'fc5ro*5»*UV^#x: 

[0 0 6 4] ( 6 ) *£91g>jEli&ttJt0>ffl£ 

50 *5 J: t/-r ^i/ i/rottriUt j4« WU>lcT*t 5 r. i *5 fc o fc„ 
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T 5 r. t ** m h *» t o fcV . BHWtttfrfc fc£ 

So 10 

[0 0 6 5] Llttf^x. #sg^coiEiie'fcif€ii2«co 

[0 0 6 6] 7>>a»5ga7c3f?i LTli, fclxlf 20 
h, 7^5 v^-v^A, 77/Uv'y-i>., ^ho 

f#fcftfc=y<7VK v^yfcitfDf^A^tfft^ 

[0 0 6 7] UfcASot, h'~7\z£SkiEm&®nZ 
«iT-fc5:i«$M. E!3*iJ:V04co 

LiNi./. Mn./i Cow O s COX AN E S 0?8flj£ii££ 
[0 0 6 8] r^^^^ACO^Dfi^JtJDl-^lC 

t kftoT-y^A-vVTy^ro^as^L^ fcco 
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iT]122a<o®#&Ji (^y -7^*3 J: o^ff 
(7)0. 0 5~2 0l% : f-%<DUmX'hZ>(Oi> i: $%)X'hZ> Q 

o. o5JB-T-%*»-ett*»<e»«i«»&n-f. 20® 

[0 0 6 9] (7) #*mfl?JC-&«?& 

j*.) zftwaiffK-rsa^iittfflTiBfttt©****!* 

fflV*53ESG-»«P©*Willtt:, flWteftfc*»K*i^ 

mmtt£\>\ 55^n$& ^) fci 

U<AigS$&&£CO*<7 7 7'1' MS* 7tfUyy7? 
*\ ft^75y?. 77- 

m-mmm. 7 7 <w-*^ =y<r/K 7/us 

* ^ ^A^ir'co^l,^^ t.*-®, !Mfc?-*y<e*© 

[0 0 7 0] wtvfeii. -tn^'n*^^ 

rixfeco/iiii^T't, A>tmf'n\ 7tfu 
*0fil4s W!:lRJg**i4v^34«» 1~5 0fift%i&5»*U 

<, #ici~3osa%^»*tv^. a-***??? 

[00 7 1] ^JSWl-^^SIES^^CO^StV^t 
flJli. ^fiffi*5 3 0 0*CW±W3Xy-^-Tfc5. 0lJx 

aif^ (PTFE) , ^? y 7y<kK'=y7 ? V (PV 
DF) . r h77/l'tPi?-l'V-^t7;l'^B ^f- 

1/^*1^*, 7 1 h7 7/W3}"0 3C^U'> ^dr1h7/U* 

D7"Dfc>yM^ (FEP) , T h77/^U3if- 

(P F A) , 7y{bf=iy7 f >'-^ : ¥1>-7/l'^-D7 , nf 

if l/y#t^(*, OLf-Wy— t h77^oif l/y 
(ETFEiH) . #!)^p by 7/UJJ-D3: 
fl/y (PCTFE) . 7y{ktr=yx>'—<>'^7/U 
^■d7d f 7"d fl/7-f h7 7/Utn 

I^U-^fi-g-fr. i^U^-^PB h^/l'/l-BSf 

U-y*m^* (ECTFE) » yyitX-V? 
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ftts z xj-y v it tr- y f y- y^* d / tiv f ~/u 

zc—fiv-f Yyy /U*u3i ! ?u>&&&to-tj:i!&ktf 

& m <o&)% t a tt i? * v «h -eft m it t x « v r 

10 0 7 2) WKU wW^^-CSt»*t^OlisK!J7 
yftf-Dfi' (PVDF) ^ttf/tfyr- h7 7/^o 
(PTFE) jEffiW»m#i: fCIt, 

Tit, WZ.tfx?>i'X&l* = y*vK t/u^-^a, 

zwm*tm$ j t±nG#%k'hm*z>zkffi-e% 

[0 0 7 3] ftfc, T/t'S ^Afc-SVMtT/l'S-^A 

It, flMtRJBSixfc^a*. 1 ~5 0 0 m<Dt,<7)^#i 

10 0 7 4 ] *8Wr/BV*e>ft$A«*m* ttlt U 
^£a, £ftMfc&tt, $31, *T 

[0 0 7 5] y LTtt» Li-AI^ 

Li-Al-Mnl^, Li-Al-MgM 
Li-Al-Sn^, Li-Al-In^* 
Li-Al-CdS^, Li-Al-TeSvg- 
Li-Ga^, Li-Cd^ft, Li -In 
Li-PbS^ L i -B i ^^fc.tt/L 

i -Mg&£-&ft£fi$ s foif fen*, y^*A 

<7?^Wfi»±l Ofifi%W±-Cfc5rt^^$ tV^ e 40 
[0 0 7 6] &JHfiSHfc£4&fc LTI±S^&mt^ 

j&S&S!S5fc) . *tftftt»©*j***wfc& 
SKcif* J fe»f feix*. r ft felt -eft WW* *fctt 
*«W o»» «r *4*> <t v -Cff Slca**b*x « 50 
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[0 0 7 7] «*R*TOfctt. DMHSWHcb. 
O, B, P, N, S, S i CfcttfB4C££r<D&a<k, 
^Sr^A/Tfe.fcVN, UT 140-1 OSft% # 

ft, 0J;tlf»tS*, «t<fc*y y^yfctTJWfc^* W,e 

[oo7 8] twxfrf-ib&mk L-ctt, mtf#y*- 

ffl^Tt>.t<, 09x.tfK^t 

[0 0 7 9] *%WCffl^bit5^^Wro^^Sl4 
0. l~6 0*tm*5#4UV>. J:I3»*.L< l±0. 5~ 

3 0Mmffo5. ttsiiiii-iom'/g-efciw 

(d 0 0 2)^3. 3 5-3. 4 0A-C'c^l^jro^ 
^(OAt$ (LC) *M 0 0 AW±WHfS^*f*UV\ 

'>a ooaaaid^u, o. oi~ 

i ommuum ©l i sr^w$*Tti< t, -spol 

i Asm)l?W4 * & Rl£ Lfc 0 fCFfStt t ftoT t . .fc 
E*<W*1sHc**ft*fcL i k#VZZ><o 

[0 0 8 0] ±!2Wtp^, AfilWItL i £££-£-12: 

[oo8i] fttiteftdfo&tAifc Ltii> fk^rffittw 
»«ftK*«3 o o"cy±cD^y T-t?fc$. 

(PTFE) » ^!)77{kf=^y 
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(PVDF) . H-TW^ 9 

pif l/y .*-V-7J\'*a-?n¥l'>#m&# (FE 

P) , fl<77/l'toif-l'y-A'-7/l'tD7M/l' 
f -^-X/U*S-n-{$ (P F A) > 7y{tV-VT> 

f h77/^nxfl/y#l'S'fl: (ETFEffiBB) , * 
D^DaHJ7^Difuy (PCTFE) « 7v<t 

tVX-f h77^tnif ifl-y- 10 

?dd h^/l'tnif (ECTFE) , 

7 ]) 7^-^*t7yi'tP7'n fi'/ — y 1-7 

x^ u^*m^*3,tu!7 s/<fcf =• y f y-'< 

-7yi/^D> f;uei;H-7/i'-7 h 5 PX'J- 
[0 0 8 2 J iHioilSfti LTI4. 

4fclifflT-*aaUfctW, Al-Cd^MW ! fflV>f) 

[0 0 8 3] ±.t&iE®<D®-£k®m^ mt-tt 

?§, V-K *s>K $tl1Zb<0. 7 

#TL®ft, ^te^Jc^if^ro^^if^ffl 30 

miDt»A ! ffS L<ffll^<bft5, &®£$lcfi, 8M£#J 
*IS8»©«L #»#k -f BE73 

5. a^. tfyT'nci^ # yx^u-w.iirro;*-!'? 

5. 7 4 y-CDfato&ttmcmJZZtlfo'fc* 0-3 0 
Sffl%^»* U\ 40 
[0 0 8 4] ^B7llc:^lt5iE<S*5«tU : A@»i, iEHg 

fc. 8 0'CKA±-e7L5rMSL, »fii**>lf 5««6«:»o 50 
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rfc*sff*u^. w*tt*e>'#y e 

[0 0 8 5] -fc'<i'-*«>?Lffri. m«i->- hJ:(?a».Bi 

fc#fl*K. «*.tf, 0. l~l/im-e*>S 
0>tfS*U*. -fe^U-^Off^B.- -jRttlCtt. 10 
~3 0 0/imjJJ#*U<JBV*fe*t5. *fc. S?L*tt. 
«**-f * > cogiStt t ^DtE Kit? t T & Jfc 3 Jx S 
j6», -«ttK»3 0-8 0%-C«>5wk*a*U\ * 

[0 0 8 6] *BWfcfctt5#*tMW*tt:. JSHtfc^ro 
^lE«WLfcy**A*ta»feflWte;»XTV*6. »* 

[0 0 8 7] 2Mc&£te/Bv>5x*7vMctt, 
ifl/^-^-h (EC) , 7"Dtl/y*-^- 
h (PC) , (BC) fciusfx 

U>7J-^-h (VC) 4if©»«*-J!?*-h, 4> 
(DMC) . i^x^WTJ-^-h 

(DEC) , xf/Mf^-^-h (EMC) tJi 
U!^otr;U*-^-K (DPC) /i^ro^S«7J- 
J)<*-h> (MF) , Bf*>^ (MA) , 

7*oft^f/l' (MP) *5iVyo f IV 

(MA) /if»fliWK*^^>'Kx^7 i >'K 
7i> hy (gbl) / < i^roiitt*-'i"iOi!sx^7 1 /i'/j:^ 

[0 0 8 8] hi LTttEC, PC, V 

I1GBL4^1*IJ:»*L<» hit 
TttDMC, DEC, EMC4^ffSU\ 

0%WT. J:?)ff*L<l420%jyTW©H-C^tfwt 
[0 0 8 9] rixbro8Klt*»t*!»f-C^<tti:UT 

»4, ^J^-liL iC!0 (> LiBF,, LiPF., Li 
A1C1., LiSbF,, LiSCN, LiCF.S 
O,, L i CFiCOi, Li (CF>SO,),, L i A s 
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F« » L i N (CF1SO1) i, L i B» C 1 ii , <£®B§ 

i-M^SU A, LiN (CFiSO.) (C,F. . 
SO.) , LiN (CF.SO.) LiN (C, Fi SO 
i)s» LiN (CFiSOt) (C< Fi SOs) fa ¥(04 

[0 0 9 0] *»WK«Vvt#K»*U*#2MMW 

fe'>4<fct**, y^^A*4:.UXL i PFtfc-Str 
feftlffi-C'&So GBLSr±^jSEtLT^tr®»ffi 
t>«F*L<, r li, VCfcy©8&P»J«:3&%S& 

ADL, yf-^A&i: LTL i PF.tlfl-OL i BF. fc L 
iN (C.F, SO,) iMWMMr/B^SSfclWMSb 
v\ 

[0 0 9 U rixbfw»«*«»rticas*D-ta*i*. # 

K:lBJ6£ivfcv*j»«, jEffiJSHfcR^ttW^roft^aftro 20 

WlcRfcSttft^as. 0. 2~ 
2mo h^»tU\ 0. 5-1. 5 

mol/!l*yh/i'Tfe50i 5 £9ff4U\ w<omfi¥ffc 

[0 0 9 21 «»««r^«ttti-5fc*ic, ^ 

xxffvWKks Hfctf.-BMHfcB*, E&fc&fcx^uy 

"CSS. JSotelc:, o#r©j:5 4Hflc«*Ktffl 

[0093] *sa@#©fl?ifi-i*x l i (omitm, />o 

>b, Li.SiO., L i.S iO.-Li I-LiOH, 
xLiiPO<- (1-x) Li.S iO«, Li, Si 
S,, Li.PO.-Li.S-SiS,, WcvyQ&h 

xfu^m-f k» #y t'o tri/xm^ k, #y 40 

*^77^ ( ^!)7^!)^, jKyx^U^X/U7-f 
[0 0 9 4] ^«H#fS*KK±E**«»«*r 

H&BAWifcbTtt, ^yxf^m-f 

yrs^ysfy, zKi;x^ui/^yP7-< K, jK!)K"x;wt 
/u=i-/K #y 7'/<tlf=!)7 ?, / > jKy^**7yu^-D 50 
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y 7 5Mbtrxy^vfc#yx?-uv;i-aE-!M K©fi£* 
[0 0 9 5] m»o»ttfc t-ctt. ="fvs!> 

jSif-hB, RUB, £«i7£tefC*;fcttA 
fi*mtr*tr**IHt. i t b"C»«{*©±i::B* (=>- 
h) , tt& BE«3trOBi*e>*i5. -US: 

(0 0 9 6)ifll, 0. 1~1 0 0m/#<OjtgT'il 

non^lcfToTt>J:v\ B*B«r««W©Wfl8 
tcKlt6K>A 5 *f* L< . — *«>aB©ai*B* J '&?WBSr-S 

fctt<l*WI*o J: 5 K y 57 A-f * vwlfAfeJ: 

tr. JHWt*r4*4vHS:«Ji, 
(w!2(tbix6T^I?^. ^SJS BKRltfetiSiflBJIft 

Lv\ 

[0 0 9 7] B^^ifeliaui-CtM^-ct^ b7 

JferofctSlciBfcfc&ft***, )tB©^*l©)?^ 
Ii, K5-ftt©ff«**X*i*ttT?, l~2000«mii 
ftfcff*U\ ^BC'tl/y h*fcl*i/- h 

t5:t#t*5. «K» *2S. #^B. iS*^ 

[0 0 9 8] figli8 0~3 5 0"Cro4£lli5jf$L<. 

ttici o o~2 5 o*co«sh*s»*l^. 

*ft« 2 0 0 0 p p m£lT««»* L < , Ifil^J, 
^J*5,tT/tS^-tn j e^<0'^7Kfi«5 0 0 p pmtlT 
^/HiO^-CJf* L^. 's-W?\s 
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*U\ TV^flEtt* WcRftfcSixteVvW, 0. 2-3 

«tt» 0. 1-5 0m/#tfS$J;J; U\ 
[0 0 9 9] T'V'^i&KttU ^iS-2 0 0*C##$ L 

9-1. 1««#*U\ 0. 95-1. o##* 

[oioo] ::t, Rtsssn?&<75-0>J»-^?rWfsi- 

L^IE5EI$rl219l-^-f. IE®®** <£ ir^i" 

rot^e^li Sr t o^®^^ ffl V ^ Z t tfi V 
*5. 0>J*-l** -5"Jr/K ^A, *5Jy 

1 -Mn^&SfcJDXL-fcfc©. iEtt 0 - 1*1*7* 5 = 

f&<7— *KI*, igffite£ia5fc«>#«x:^=7!J 
-7 7 * f" v t * H t. V Z tu i: &JK <omm L fct> K> £ ffl V » 

[0 10 1] &tg# 4 ©±T^ia**;H*'*xif&& 1> 

ftT^5«*^££3l?*£fl!t;tof7TfcJ:v\, {BJ;il*\ 
iSSaEKJtSfS-T-l: UT, ta-X, /M>?yK PTC 

[0 10 2] iB*«»*i:L-C, mmrtffi<7>±# 

TliL iiCOL L i HCOi, Na«CO«> NaHC 
O,, Ca CO»*5iO ? MgCO,/j:^roK^/<Ci'i4 5 *> 

»ffefu5„ ^■yyT', safe*-*, v-h*Ji^y-K 

fi©»»Sll, (#)> S*t>L<l±3«©* so 
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[0 10 3] 

«HliSCTifcJ;0 : JtWJi~4» zzx-lt. B9C*M- 
Htfiffi«**fts«Lfc. 3E8it5li, aTro«t9l-^Kt 

T*fo^^S*l OfiffiSBfc&Jgn&J-C&a* 'J^Hfcf 

t. 

[0 10 4]ftffiffili« SSIW^f^^^^ 

tf*-h<Otmitl : 1 ©a^SUtlC LiPF.fc 
1. 5W9 y H/^»Lfc1)«S:ffill,fe. ^KU 
fcRj§5S®?t!lliESl 8mm, 6 5 Oramffcc 

[0 1 0 5] mmfeWgtLXtt. *5SW<OLi [Li 
an (Nii/i Mni/i ) c« ] 0»«rffl^^ 
l) . ^<DlEfiiffi#)gSrXANESiwJ; OMLfct r. 
6, SditSiOJ:5l-=s/^^l42<ffi > •vy^>'l44ffiT?fo 

©ffif&*> b K 9 tU $ HfclESe^M Sr n«K: X A N E S 
A^JiSipT?2. 5 — 3. 5Vff)^ -ytr^teZXl--? 

in, z<D&%m* b^ uytsy^nsiv^^y 

•th,-5 f ix2ffiia«kt)'4fiB-Cfoof ; : <) 
[0106] ifcferofcfejc, 7KS${ky 

®i%^xm®mm$:ftmLiz atmn) . zm 
u v nmmt^^n 2 m& * v 4 <i t P!t $ h^a»o 

[0 10 7] it*«>fc»KEffiJS*llt UTL i 

CO.Srffl^T^ro^fe-CRfSJSm^^f^SStfc (It 
»0ij2) . Sb»^ ittfcWfcL-C, #S2000-2 2 
7 8 5 8*W»»K*Ufc*a:«fefclH*«>*ife-Cf1?»L. 
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Lfc 0fctt«4) . LiMn.O.ll MUBlfc'^* 

tMNtts scc-csifiKUT^fc. uoiiit, tlx 

[0 10 81 CtV 1 0 OmAiOSiSt, * 

1*4. 2 VlC/jr^^T-^Lfc^ 10 0mA«Sit 
t?2. 0 VlC/«t5*T'»®1-5?E»tmSrff-5^. wK>3E 
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* *m«tl* 1 A t Lfc. 5 0m A tJiUfc 

ttll^TUc. &ttli3 0 0mAro^m«it3!!fea'C2. 

rro^»®5r lf-'T LT5 0 Oif'l' ^/KOKS^Sr 
frofc. Xttm. J^Wifc J: 8 

fc (Hf&tt^il&w) gMlOOH, 5 0 01M? 

[0 10 9] 
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[ 0 1 l 0 ] m 1 ©M± 9 s *«W<ME8HS*RfrJ8 

[0111] «HJt50iJ 2 : $m©££tt» 2EHt£<£ 0 L 
iNiO:A>f>Li # 5 &lt2> £ L i N i Ot»4*#fc5F* 
JEKft!?, Jt«ttfia-C«*«:I«IL."CN i OlCit5£$*V 

TStf-s : a^/i'hSrl : 1 : 1 ©its£-C-@$g£-frfc& 



fSMife £ |S)± 5 * 5 w t # f t fc„ 
[0112] Li [Li an (N i i/j Mn.„ ) an ] 

•^*sj'A©tl:5lf%t Lfc„ rrc>m&£4. 8 V 

ft) iBI££*Mtfc. rroif fcfeftaftfctt^ag-c* 

[0 113] 
1^2] 







d s cm&<o 




L 1 [L 1 ..b(N 1 i/jMii./.JmJO. 


2 0 3 




L 1 [L 1 co(N i »/iM n i/i)o.«] Oi 
T^Sr-^A 5 S ^ 96 as to 


2 1 0 


tttt«2 


LlCoOi 


118 



[0 1 1 4] 3<2 £9> ^ftro&^DlB&iB.S'b, L 
i CoO, Srffl^fc^lCjtlfjLX±#LTV^r 
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•5„ L i CoO, fc/Bv^f-S-te, ia?E®lCJ:oTL i 
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[0 115] Sfcfc, Tyw^-^ASrSSainUfc^frlcH: 

tr- <Jb*L-c 

jE«JS*R©!RW** Stt4«JRHWtlRl J: LTV** 3 1 

&&JR5c§!?<£>3-H-<0 0. 0 5~2 0S : f%<O«£IB-C»* 
LvMJSSaqSfetvfc. 0. 0 5JB?%*W-?liX#&& 

[0 116] «0*ifi«3~5#J:l«fctMy3~4 : 3E« 
8HMt©«W»tt» *»»» L i [ L i ».o (N i 
,/,-Mn./. ) «.« ] OiKJWKE** Y—^t fc"C 

•5. 
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* [0 117J *JQWCI*. JE@»iteiat»*9 3SftgC 

# feftfcffi&rom W&tt£«'J5E Lfc. H£ liffi«©J? 
IwfcgLfc. MBttX*. Li [L i 0.0 (Nim M 

n./> ) a R ] o» srffl^fcifftrom^ai** i o o t 

Lfc»£0>fttt-C* 3 Lfc. 
[0 118]U, v^*S^AlH^LfcjEtWS1Mt 

*A5:|5]l$K:S£LT&fi£Lfc. ft*J, -* 9 
WaiP*tt2«*-%fcLfc. roif, 3EgS«3ftta*, 

3:3:4 (JIlkMS) . 93:3:4 (XlfeM4) . 
9 4:2:4 5 ) , 95:1:4 (§ 

6) , 9 5:1:4 (JtttW3) £fc(19 3 
20 (tfc«W4) t Lfc. 
[0 119] 
1^3] 
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8 4 




L 1 Cod 
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[0120] i3i9, T^'/jAtK-rLfe* 

*p*>2>. **5, Ss»0fiJilHLTIlT/l'5 = '>Aro^t 
lil*|5]^W^|*]fc/T*Lfc;!^ ^JPitAStfil-i: K-7"$ft 

/j^w^* 5/* Lx&m£tiz>ox\ o. 40 

0 5-1 0 LV\ 

[0121] «HJ£0iJ 7 ~8 *i itfltttW 5 : ^tEOffi 
&£» *^B^(0L i [Li o.m (N i 1/1 Mn./t ) o.« ] 

situ 1 oaftsct^^w^y 7> 



fcHttSMft* Ir)*0>*»«:«5» LT»ffi»tt«:W« L 
fc. L i [L W« (NU Mnw ) 

a« ] 0,*JB^fcl/2B*m*»* (2C&®) i5B* 
M*tt« (0. 2 Ctt^;) W^ftJt^Sr lOOtU fg 
«£ LTi4C^Lfc. 
[0 12 2] ]Ett&MK». >*=*/V7D^St'#5> 

i: £ icilftWzKgMk^A- h fc|SWMi«-& LT 
tfilELfc. fcfc. 3/^h©ttflil OJSC-7-%2: Lfc 

Lfc. ttjftttlit =y*"A»: T^jtf^: a^htrl : 
1 : It Lfc. ftfe*ifc{b-fr»*«*LTiEaS«ltt: 
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( 2«N 1 , 4lMn«:fl[S«) fC 
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i 1 [L i •.^(N 1 uiM n^.Co i/iKti] Oi 


1 0 5 


ittt« 3 


LICoO, 


8 5 



[0 1 2 4] S*4 J: 9. =»'</H»*K-3 r Lfc«W\ # 

ft&l*Jlte9. aa»fi«:#< LTt=y**, 

< fi 0 . 05-50 
[0 12 5] 

IHiEoflMi/jtBMlU 

[01] *«««)]E«S4Mt©»*Xllia*r/<^->«r 

[1212] jE«S«Hr*rJBi^=i-f 

[0 3] #*WO]EttSWr«>xANESWj£IS*a»e> 
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[14] ^en«>jEfi&«KroxANEsn]ett*«>& 
» e» ti z> •* y a ^imnwk & us t> * fc *<o0 -c*> 

5. - 

[05] '$£ao]Ettl&4bX0XANESnftttJltA»b 
»?>ix4 = 'y*-/i'7E*fl!)IB«:*Jl8[t*fcft©BIT*> 
5. 

[0 7] jE&ft*Ko«HF-£ft («M) 

[0 8] JES&HMtQftT-ftk (el) S)/*??*** 
[0 9] *S*lMi|fcfcV*Tf1«LfcR1liS*ftro-ttfc 

»rffiiiLfcjEffi0-efo5. 
[flF9ft>IMH 
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